4522 % 5 ) REEPHREF R Vol. 22, No. 5
2016 4 9 J] Journal of Tianjin Medical University Sep. 2016 401

XEHS 1006-8147(2016)05-0401-05
KB B K BRAM AR AR T T I AL Jic 1 22 338 Jo B 30 W)

FEID,FEL 2, TARE |, GLE 2, EoF 2
(1L RBERSAIFIT A Bt , K 3000705 2. K8 2658 BE Bkt /B, Kt 300074 )

¥
L

HE BRSO 8 x4 AR A X R AT 5 28T 8t R (PRC) VBORAAR (ST) 834242 (AM) L B (HIP) 5 i X 34 iz i iy
AR = 2 043 o8 AR OB T AR 09 AP ARAE R BAAUR] . TAIE R BURSFAEME SD KR 40 R, R R BEALEC TR R RS A
AR F T A ATH M XTI, A2 10 R, ST RBLAAREIRIL AL 5 RAEIR 6, % 3 RN E L 6 IR RZERT]R
T B (CUS) W 77 ik 3 S M AR R SAR AL, 5F T % 3 AR EF 6 A K3 OB 1 40 Fe 009 7T 205 51 4T SO I Fo 0
THR R A e BT FUARIE A T ;CUS 7 Ja AT UG vUlK 425 1 AR Z0F 03 £ et K R A7 A #4737
1 AR AR5 AL 5 5 AR AR &3 R A28 A0 ARAE AL KR AT AR vt (PRC) SOk AR (ST) 4= 4% (AM) A= i 3 (HIP) X 3 iz 8
JR(NE5-HT.DA ) ¢ 5k B & F AR = # (DOPAC HVA 5-HIAA ) #93% % . Z58R:(1)CUS /& CUS 48 HEAFH 4L /19 iT4E K R
HATRRILR RABAKIH ALY AR B3 Ay KPEHIEE D AL RE Y @K S (39 P<0.05), (2)FFs 3B REAFH
1 BB ITAKR RS CUS AR FHKERS R BHME KFEHEBR AL RIS FM@A4D (3 P<0.05). (3) 5218
aAa kA 41 K R PFC.ST AM HIP 4 fix X £ fieAh 22 i it NE DA #= 5-HT & R E4K (35 P<0.05 ); 58 a4t , kg
AM R 5-HT %R F K (P<0.05) , SH AT H 20 &.79 7T 28 PFC ST AM HIP % fii R 3¢ fieAb 22 3% it DA NE . 5-HT 3% B 37 54X i
FE ey R E 3 (3 P<0.05) . L5 SUBAT I Ao R0 7T 3 T AR SO E AP AR R K R ey pARAT A SRR B AR LR & PRC
HIP AM ST % i [X 3 fizA% 2218 it NE.5-HT DA %9 K8JE , $LIA SOEAT B 049 ARE A A= 5T A AL 55 L% 7T 400,
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Effect of bifidobactera on behavior and monoamine neurotransmitters in rats with unpredictable chronic
stress

LUO Guo-shuai', YANG Jian-1li>, WANG Cheng—zhan', ST Ji—jian?, WANG Li-li®

(1.Graduate School, Tianjin Medical University, Tianjin 300070, China;2. The Eighth Department of Psychiatry , Tianjin Anding
Hospital, Tianjin 300074, China)

Abstract Objective: To investigate the changes in the behavior and the monoamine neurotransmitters in prefrontal cortex (PFC), striatum
(ST), amygdala (AM) and hippocampus (HIP) , and to explore the anti —depressive effect and the possible mechanisms related to
bifidobacteria. Methods: Forty male SD rats were divided into chronic unpredictable stress(CUS) group, control group, bifidobacteria
group(Bif), fluoxetine group(FLX) and randomly according to random number table(n=10 each). Rats in CUS group, Bif group and FLX group
were all fed separately and received CUS for 6 weeks. Rats in control group were fed in groups(5 rats in every cage) in standard environment
for 6 weeks. Rats in Bif group and FLX group had a lavage with bifidobacteria and fluoxetine respectively during the last 3 weeks every day,
while the CUS group and control group were given the same volume of solvent. Each rat went through a behavioral assessment before and
after CUS and after intervention. Behavioral assessment included sucrose water consumption test, weight measurement and open field test
(horizontal moving distance, number of vertical, number of faece). The concentration of the monoamine neurotransmitters (NE,5—-HT,DA)
and its metabolites(DOPAC,HVA,5-HIAA) in prefrontal cortex (PFC), striatum (ST), amygdala (AM) and hippocampus (HIP) with CoulArray
HPLC were measured at last. Results: (1) Behavioral assessment after CUS: consumption of sucrose water, gain of body weight, distance of
horizontal moving and number of vertical of rats in CUS group, Bif group and FLX group were all less than rats in control group, while the
number of faece were more than rats in control group. (2)Behavioral assessment after intervention: consumption of sucrose water, gain of
body weight, distance of horizontal moving and number of vertical of rats in control group, Bif group and FLX group were all higher than rats
in CUS group while the number of faece were less than rats in control group. (3) Neurotransmitter index: Compared with the control group,
the CUS group had significantly decreased monoamine neurotransmitter NE, DA and 5—-HT and some of its metabolites in the brain region
PFC,ST, AM and HIP. Compared with the CUS group, Bif group and FLX group had significantly increased monoamine neurotransmitter
NE, DA and 5-HT and some of its metabolites in the brain region PFC,ST, AM and HIP (except the 5—-HT decreased significantly in AM ).
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Conclusion: Bifidobactera and fluoxetine can effectively improve the depressive behavior of the CUS rats, increase the content of

monoamine neurotransmitter NE, 5 —HT, DA and its metabolites in the PFC, AM, ST and HIP brain regions, indicating that the

antidepressant effect and possible mechanism of bifidobactera is similar to fluoxetine and may be related to the neurotransmitters.

Key words depression; bifidobactera; rats; fluoxetine; chronic unpredictable stress
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1.1.2 2500 SaRF RUBATRA ok F R BE 2l k2
A2y . 3BPETT (fluoxetine hydrochloride,
FLX) : W FL AL IR i 254 B R 517 20 mg/®).
0.9%7F 51 A FREL 7K (0.9%saline ,N.S) : 4 H AL 514k
T) . EHE LRENE) ZEE(DA) S-FHMORT
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Al HAR R R S % F il
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2.0 HL(Himac CR22): 4 | H A HITACHI A Al &5
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T 5 Q)X HALH SASHIL IS TAHRIAF (S0 mL) A
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RRAERFIN 5 (2) ZEARE R i ORORE iyl o 45
ZH FABASEAY K B ik X B8 BT (NE . 5-HT . DA) Y
e BE K AR (DOPAC HVA 5-HIAA ) MBS .
1.3 %t Fam® EdE sk AJG T excel 2010 i
AT, R H SPSS16.0 A4 giit o3t , LASA B £ bR
2 RN, LEECE R B R 200
(ANOVA) , 2S5 Wi — 2047 LSD PR
. DA P<0.05 iR BAG T E L.

2 #R
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Feim RS KOs SRR A B L M R
Bz A, 22 5 TG B S, 45 R AR T
HFEAR 3 BRI 1,

22 CUS J&EXRATHFH4E 21 KJF,CUS 4.
MUSAT B 2H PG VT 4L 20 18] Fe e St , K RUBE K T
FE& R EIIN KOF-iE S S | B OB R
RN 2 R G FE L (P>0.05),3 R R
BBEEAT Jg A — 3 111 5 % A ZH He 3Kk OB /K T #E
LR NGin e ) | G e =Y TN - YR/ €3
Z FefEhifi 2, 27 EA G L (P<0.05),
FR CUS 4 RWUSFT B2 PG VT 4K MR ERT T

B IR W S, AR AR AR 2.

£1 CUS BIRAKRRITAZMIK (exs )

Tab1 Behavioral assessment of rats before CUS(x=s)

. 7

am R f:f/ ‘liz’) Wil kTizsh w2

Mg /em  WEUR  RIEURL
XL 10 12.03£1.12  186+3 20344257 8.3+4.1 1.3x0.5
CUSZH 10 11.73x1.23 1834 2102+198 8.7+3.5 14205
Bif 4l 10 10.850.73 185+3 2792+163 9.4+1.8 1.4:0.8
FLX 4] 10 11.46x1.14 187+4 20712206 84+3.6 1204
F 0.436 0.372 0.279 0391 0233
P 0.537 0.825 0.845 0.634  0.728

F2 CUS BEAXRITHZEMIK (xs)
Tab 2 Behavioral assessment of rats after CUS(xs )

Wi

g g fijl Oii f% KRty KFzsh ok Sefh
B /em w Kok
XTHEZH 10 10.34+0.12 11946 1908+43 7.8+1.2 3.5+0.3
CUSZ 10 5.03+0.02* 104+5* 1177+£39* 2.9+1.3* 4.4+1.5"
Bif ZH 10 5.05+0.03* 102+7* 1184+31* 3.2+1.4* 42+1.7*
FLX 4 10 5.06£0.02* 1038 1295+41* 3.0+0.8* 3.8+1.8"
F 37.874 3.904 57.327 4.133 4.962
P 0.000 0.012 0.000 0.007 0.007

X} R AH ERR L °P<0.05

23 FUEKKAT AL 5 CUSHMLL, XThd
2 OBUBEFF R AL RISV T AL KRR 2 AR =
iz KVE B R Ik R
(3] P<0.05) o BB AT R4 F PG 7T 2500 R4 1)
WEAIHAER D AR BTG oK-Fiz shiE e /(1
P<0.05), BUBAT 25 FUPH 7T 4LAH LA K I AR
ENGiN eyl IR & BT [ NN E YR @S Q= [ TR 4
A ORI IR (3 P>0.05) , 78 CUS 4K BUMAREE
T3R8 55 A 3 2 Sk, i SUBE AT TR 4L VG 7T 24
ABFEAT R HE A — S E A IR I & 25 R LT3 3.
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Tab 3 Behavioral assessment of rats after interv—ention(xzs )

A

T fiﬁ(fj%%)ﬁ%/g Kz Hvk Sk

5 /em w Bk
XTHEZH 10 11.19+£0.31°  87+£2* 1735448  8.3+2.6° 1.9+0.4*
CUS4 10 5.69+0.13 52+3 678+45 2.2+1.1 4.4+1.5

Bif H 10 7.83x0.03"  75£3* 1469+52" 6.8+1.3" 2.3+1.4"

FLX 4 10 829+0.02"  71+4" 1397+43" 6.5+1.4" 2.5+1.2%
F 41.647 5219 64.863 5.972 6.932
P 0.000 0.002 0.000 0.000 0.001

5 CUS ZHAH L ,°P<0.05 ; 5% IRZHAH L, *P<0.05
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2.4.1 454K R BRI p 2 2o o R AR i 7= 0 ik
(DA .NE.5-HT.5-HIAA .DOPAC HVA) ik 2%
SE (¥ P<0.05). 5XFHBAMEL,CUS 4 KR
PFC IX DA .NE.5-HT.5-HIAA .DOPAC .HVA ¥ ¥
Bl 22 53 A Gt e (3 P<0.05); %
[X. DA \NE.5-HIAA .DOPAC ¥ i Y9 /b | 5-HT %
BERAIN, 25 5 HA Gt 24 58 (3 P<0.05) ;1 51X
DA NE.5-HT ¥ B /b, 22 5 i 3 (34 P<0.05); 2
JRIKIX DA NE 5-HT HVA 5-HIAA ¥ /0, 2%
S P<0.05),

242 5 CUS AL, SUS AT B 2 s PG 7T 4K
PFC X B #2535 it DA (NE . 5-HT ¥ i 3% Jinr
5-HIAA WEEW /D>, 2R EA5%EE L (3
P<0.05); # {4 X DA.NE ¥ J& 1 i ,5-HT.
DOPAC ¥k b, 22 BAA gei i L (H P<005);
15X DA NE 5-HT Wk BRI, 22 R ¥ B A G2
B (¥ P<0.05) ; BUIRIAIX DA \NE ,5-HT .HVA \5-
HIAA WG, 2 HAGe s L (K P<0.05)
243 HIUBFFREAMLL, #EIT4HKRAE PFC
X AR X S X SO X, DA NE \5-HT,
5-HIAA .DOPAC .HVA ¥ &3 =, {H 22 5 AN B i
(Y3 P>0.05) . 455RWHK 4.5,

x5 BHAREMEXMEBRAGP=WIKE (xs)

Tab 5 Metabolites of monoamine neurotransmitter of brain region

in rats(xzs)
R4
2151 DOPAC HVA 5-HIAA
PFC X XJfeg 103+21.02 95421.69  321+21.74
CUS 41 69+11.64° 82+17.04* 28242581
BULFFRZH 87+17.43 81+14.87  205+20.03
FPGITH 97+15.92 85£1549  217+24.35
BAZX XL 51+14.52 - 472+28.61
CUS 41 42+15.37° - 297+23.53°
BULAFZE 31+14.05" - 384+21.33
FVGITH 33x13.32 - 319+20.85
WX XL 89+16.59 - 413£28.36
CUS 41 751741 - 35627.21
MUECFFRZH 79+17.33 - 377+23.42
FAPGTT 82+15.08 - 397+19.78
SUIRIARIX X R4 170342358 74241842  316x34.21
CUS 4] 1527147.5  302+#2451°  143x16.37°
SUSFTHZL 1 381+183.5  482+17.35°  287+28.54
FPGITEH 151241947  547+21.65"  297+27.93

5x}ELHAH L ,°P<0.05 ;

3 it

5 cUS ML, "P<0.05

AT P& Desbonnet SE A5, i1 T AL
5, 25 R R AT G S AR BAT N 2E R TG

R4 BHKXREMNXBREMNZE IR E (x5 )

Tab4 Monoamine neurotransmitter of brain region in rats(x=s)

- B fie b 25308 I
DA NE 5-HT
PFC X XJ g 217+43.74  251+17.43  210+18.03
CUS #H 89+38.92"  175£19.48"  125+24.81°
BUSTFFERZH 137+52.41°  204+23.76"  167+17.54"
FPETT 4L 152+39.55"  213+34.87°  189+16.43"
T ZIX X 53+17.95  419+32.81  301+17.82
CUS 44 27+14.31"  271£21.72"  341+23.43°
WUSFFERZH 38+13.59"  372435.04"  271+24.51"
FYTTAH 49+18.32"  387+32.52"  306+27.98"
MEIX R 81+14.52 4313474  132+18.32
Cus 41 64+16.48"  275+23.52"  87x13.44°
BUEAFEL  72+12.74"  401+31.04"  118+17.83"
FRPEITA 69+11.09°  417+35.51"  115£15.06"
SUIRIRIX. X g 6545+1064 18443635  527+26.41
CUS 41 41274637.3*  104+23.77°  231x17.07*
BUSHTHZH 5187+783.2"  143+31.57"  374£19.42
FPEIT4H 5704+897.5"  157+37.23"  427+17.13°

SXIIRZAH L, °P<0.05; 5 CUS 4iAH e, 'P<0.05
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A7 R 2 INE E R T 28 [ B R4, X A i BL R AR
RRARSE FRE N W A E R RGN
2 RS AE M, Desbonnet SR 5T K B, XUE;
FEBTATFEARAM A F 40 2R (TL-6) IR, R BUE
AR B2 SN () 248 e R] - o s R
Frei—TE R 1 B CHPA )%, i oG i B e 28 b 2858
R AR . 5 CUS 4K AT A2 R A
L, BUB T R 2H AR T U A7 0 A el s, 2 v
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